Liquid chromatography-mass spectrometry with triazole-bonded stationary phase for N-methyl-D-aspartate receptor-related amino acids: development and application in microdialysis studies.
We aimed to monitor changes in the levels of amino acid neurotransmitters or neuromodulators simultaneously at the synaptic clefts of experimental animals. We developed a method for the simultaneous determination of the levels of amino acids, such as D-Ser, Gly, and L-Glu, which were involved in neurotransmission via the N-methyl-D-aspartate (NMDA) receptor, and other protein-constituted amino acids in a rat brain microdialysis (MD) sample. We used a liquid chromatography-mass spectrometry (LC-MS)/MS device equipped with a triazole-bonded column. The determination was achieved without using stable isotope-labeled compounds. We instead used suitable amino acid analogues as internal standards (ISs). We examined various analyte-IS combinations to improve reproducibility. We found a positive correlation (r = 0.720, **p < 0.0001) between relative standard deviation (%) of the area ratio and the analyte-IS retention time differences. Using the proposed method, we were able to accurately analyze trace amounts of amino acids in MD samples using ISs that were structurally similar to the analytes. Furthermore, we observed that the peripheral administration of S-methyl-L-cysteine, which was an inhibitor of the amino acid transporter Asc-1, caused some amino acid level changes in the rat brain. The proposed LC-MS/MS method can be applied in vivo to study the effects of novel therapeutic agents with monitoring the levels of amino acid neuromodulators, such as Glu, Gly, GABA, and D-Ser, in the brain. Graphical abstract LC-MS/MS analysis of amino acid enantiomers in microdialysis samples from rat striatum using triazole-bonded stationary phase.